hemisphere. It is now generally believed that despite the remoteness of the arctic atmosphere, significant human influences are beginning to impact this region especially in winter and early spring [Schnell, 1984; Rahn, 1985; Barrie, 1986]. Another reason for investigating the Arctic/sub-Arctic environment is the high predicted sensitivity of this region to climatic change resulting from human activities and the extreme paucity of available data from these regions. This aircraft and ground study, performed in the summer of 1988 (July-August), sought to investigate atmospheric photochemical and transport processes associated with the high latitude atmospheric system. 
Flight missions during ABLE 3A were divided into generic types that included boundary layer flux measurements, midtropospheric distributions and vertical profiles. Geographical extent covered during the ABLE 3A missions and a summary table of individual flights is provided in the overview paper by
Harriss et al. [this issue].
PAN was measured by an electron-capture gaschromatographic technique. Along with PAN, it was also possible to simultaneously obtain a PPN, CH3ONO 2 and C2C! 4 measurement when detectable levels (1 to 5 ppt) were present. Typically, 100 to 200 mL of ambient air were preconcentrated at a controlled -150øC temperature. PAN calibrations were performed by using a diffusion tube filled with liquid PAN in a n-tridecane matrix. For routine calibrations a diffusion tube (5 mm ID) was f'dled and held at ice-water temperature in a specially constructed dewar. Air flowed over this tube at a known rate. The PAN in the exit stream was measured by using an NOy detector. A nylon filter was inserted in line to remove any traces of nitric acid. A small correction (3 to 7%) was applied to account for trace quantities of methyl nitrate that were nearly always present. A two-step dynamic dilution system was used to generate low-ppt mixing ratios of PAN. A measurement sensitivity of better than 5 ppt PAN was achievable with a 100-mL air sample. Insmnnent precision and accuracy are estimated to be +10% and +25%, respectively. [1988] . Flights deployed from Barrow (71øN) and Bethel (61øN) are used to describe the "Arctic" (missions 6-13) and "sub-Arctic" (missions 14-26) distributions, respectively. The term "all data" is used for all flights north of 50øN (missions 2-32). Twelve transit flights (missions 1-5 and 27-33) provided opportunities for maximum latitudinal and longitudinal coverage. In this and the companion paper [Singh et al., this issue], latitudinal variations from 35 ø to 82øN are described based on transit missions 1-3 (July 7 to 8) and 29-33 (August 13 to 17). Longitudinal coverage (60 ø to 160øW) for the high-altitude environment (65 ø to 80øN) is described based on missions 4 (July 9) and 28 (August 12). Data in such instances are typically combined from altitude bands of 4 to 5.5 kin: During the deployment there were also opportunities to sample plumes of air involving pollution episodes, forest fires, and stratospheric intrusions. Some data selection procedures were necessary, since species were measured by multiple investigators, and sampling times often did not overlap. NO x data were generally available from direct measurements of NO and NO 2. In some instances where only NO data were reported, NO x was calculated by utilizing NOy did not perceptibly change during this transition. It is also noted that in virtually all such instances the land air temperature was warmer than the marine air; hence PAN was actually less stable over land than over water. A more plausible explanation lies in the more rapid vertical mixing, caused by warmer land temperatures, with the reservoir aloft. This is further supported by the observation that 0 3 was also about 2 ppb higher over land than over water.
Forest fire plumes. Figure 15 shows PAN enhancement at around 2 km inside a haze layer intersected during the overland mission 14 (July 26/27). Inside the haze layer NO, 03, and CO showed concurrent increases. Other trace species such as C2H 2 and C2H 6 also showed significant excursions, while synthetic species such as C2C14 were unchanged. It is likely that this haze layer consisted of residual smoke from forest fires that had been burning in the area during the previous several days [Drewery, 1988] 
